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Patient-controlled analgesia (PCA) techniques are widely 
used for postoperative pain control, but the efficacy and safety of 
these modalities have been poorly evaluated in elderly Koreans. 
Therefore, we compared the effect of intravenous and epidural 
PCA on the postoperative pain and adverse events in elderly pa-
tients undergoing major abdominal surgery. 
Patients (> 65 years) who received intravenous PCA (IV 
PCA) or epidural PCA (PCEA) after major abdominal surgery 
under general anesthesia between March 2011 and March 
2012 were included in the study. In the IV PCA group, patients 
received IV PCA using fentanyl (14-18 μg/kg) plus 8 mg of on-
dansetron or 0.3 mg of ramosetron, which was programmed to 
deliver 2 ml/h as a background infusion, and 0.5 ml per demand 
with a 15 min lockout. In the PCEA group, patients received 
PCEA using fentanyl (2-5 μg/ml) plus ropivacaine (0.10-0.20 
%), which was programmed to deliver 5 ml/h as a background 
infusion and 2 ml per demand, with a 15 min lockout. Epidural 
catheters were inserted before surgery at a vertebral level cor-
responding to the dermatomal level of the surgical incision. For 
patients presenting with difficult thoracic epidural catheteriza-
tion requirements, epidural catheters were inserted near the site 
of surgical incision. At the end of surgery, IV PCA or PCEA was 
initiated. Two PCA nurse practitioners monitored patients in the 
postanesthesia care unit (PACU) and at 1-6, 6-12, 12-18, 18-24 
and 24-48 hr intervals after surgery, inquiring about the occur-
rence of adverse events, the need for rescue IV analgesics (15-30 
mg of ketolorac, 25-50 mg of tramadol or 25 mg of meperidine), 
and pain intensity scores. 
A total of 1024 patients were included in the study; 754 pa-
tients in the IV PCA group and 270 patients in the PCEA group. 
Patient characteristics, anesthesia and operative data were similar 
between the two groups except that female gender and ASA 
physical status ≥ III were more common in the IV PCA group. 
In the PCEA group, 72% of patients underwent laparotomy 
through an upper-mid abdominal incision. Patients who under-
went laparoscopic or robot-assisted surgery mostly were mainly 
treated with IV PCA (95%). While pain intensity was similar 
between the two groups in the PACU, it was significantly higher 
in the PCEA group from 1 to 48 h after surgery. The need for 
rescue analgesics was less in the IV PCA group compared to the 
PCEA group during 6 to 48 h following surgery. In subgroup 
analysis according to surgical site, pain intensity was similar 
throughout the study period between the two routes of adminis-
tration among patients who underwent upper-mid laparotomy. 
However, in patients who underwent mid-lower laparotomy 
and laparoscopic or robot-assisted surgery, pain intensity was 
higher in the PCEA group compared to the IV PCA group dur-
ing the first 1 to 48 h period and in the PACU to 48 h period, 
respectively (Fig. 1). There were no significant differences in 
adverse events including incidence of post-operative nausea and 
vomiting, headache and dizziness, urinary retention, or sedation 
between the two groups. 
Epidural analgesia has been reported to be superior to intra-
venous analgesia with respect to postoperative pain relief, bowel 
recovery, and patient satisfaction [1,2]; epidural analgesia has 
also been reported to be similar to intravenous analgesia in 
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terms of the incidence of major morbidity and duration of hos-
pital stay after major abdominal surgery [3]. To the contrary, 
our results demonstrated that the IV PCA provided better an-
algesia than PCEA during the first 1-48 h period after major 
abdominal surgery in elderly patients. It is notable, however, 
that in subgroup analysis by surgical site, postoperative pain 
relief was similar between the two PCA routes of administration 
in patients who underwent upper-mid laparotomy. These results 
have several possible explanations. First, fixed PCA devices are 
commonly used in clinical settings in Korea, but most previous 
studies evaluating epidural analgesia used adjustable PCA device 
settings to allow for more flexibility in the timing and dose de-
livered via the epidural route [1]. In this study, however, postop-
erative pain intensity was comparable between the IV PCA and 
PCEA techniques only in the PACU because we administered 
additional local anesthetics via epidural catheter at the discre-
tion of the attending anesthesiologists during surgery and/or in 
the PACU. Second, we found that the benefits of postoperative 
epidural analgesia could be optimized when the epidural cath-
eter was placed in a location corresponding to the dermatome 
of the surgical incision. In our study, 93% of patients who had 
an upper-mid laparotomy and 78% of patients who had a mid-
lower laparotomy subgroup received epidural catheterization at 
thoracic levels. These results were consistent with analgesic effi-
cacy, which was comparable with PCEA and IV PCA techniques 
only in upper-mid laparotomy subgroup, likely due to difficulty 
of placement at thoracic levels. Placement of epidural catheters 
may be difficult in the elderly because of degenerative anatomi-
cal changes, obesity, or poor cooperation and narrow thoracic 
vertebrae spaces [4]. Third, laparoscopic or robot-assisted ab-
dominal surgery is less invasive than conventional laparotomy, 
but postoperative analgesia requires a relatively broad sensory 
blockade and CO2 pneumoperitoneum is associated with a high 
incidence of musculoskeletal pain such as shoulder pain [5]. 
Thus, IV PCA might have advantages over PCEA in elderly pa-
tients undergoing this particular surgical technique. 
This study is not without limitations. Because it was obser-
vational, we used a real-world clinical practice model in which 
attending physicians decided on the placement of epidural 
catheters and the prescription of the PCA regimen according to 
Fig. 1. Postoperative pain intensity according to site of surgery. (A) 
laparotomy using upper-mid abdominal incision (B) laparotomy using 
mid-lower abdominal incision, (C) laparoscopic or robot-assisted 
abdominal surgery. PACU: post-anesthesia care unit. *P < 0.05 between 
two groups. 
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institutional guidelines. The differences in gender, ASA physi-
cal status and variations of surgery between IV PCA and PCEA 
groups might have affected our results. Therefore, further stud-
ies will be needed that take these limitations into consideration; 
a more controlled study of PCA in Korea is necessary. 
In conclusion, we found that PCEA was not superior to IV 
PCA for analgesic efficacy after major abdominal surgery in 
elderly patients in whom proper epidural catheter positioning 
was not confirmed. Careful placement of epidural catheters and 
sustainable PCEA monitoring is needed to achieve maximal 
benefits of PCEA for elderly patients. 
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